Sixteen castrated male Black Bengal goats (aged between 8 and 10 months and average live weight 9.16 kg) were used in a 2 × 2 factorial design to study the effect of protein levels and sources on growth and nutrient digestibility under intensive condition for 56 days. The sources of protein were mustard oil cake (MOC) and soybean meal (SBM). Level of protein in each sources were 22 (HP-high protein) and 16 (LP-low protein) percentage. The dietary treatments were (T 1 ) MOC-HP, (T 2 ) MOC-LP, (T 3 ) SBM-HP and (T 4 ) SBM-LP. Concentrate diets as well as dal grass was fed throughout the experimental period and last week considered for digestibility trial. Average daily live weight gain of goats was 42, 41, 43, and 52 g for the diets T 1 , T 2 , T 3 and T 4 respectively. The result showed no significant (P>0.05) variation between protein sources and their levels on growth performance. Intake of DM was 425, 389, 407 and 437 g/d which were 4.2, 3.8, 4.0 and 4.1 percent of their body weight for the diets T 1 , T 2 , T 3 and T 4 respectively. Intake of CP was 59, 46, 56 and 50 g/d respectively. The sources of protein did not influence the intake of CP (P>0.05), but their levels had (P<0.05) effect on it. Digestibility of DM was 62, 58, 69 and 68 percent respectively. OM digestibility (g/100g) was 67, 64, 71 and 73 for the diets T 1 , T 2 , T 3 and T 4 respectively. Digestibility (g/100g) of CP was 62, 60, 70 and 69 for the diets T 1 , T 2 , T 3 and T 4 respectively. Thus the result showed that the digestibility of DM, CP and OM was significantly higher for SBM than MOC but their levels varied insignificantly. Therefore low protein supplementation (16%) in a concentrate mixture containing mustard oil cake and/or soybean meal could be suggested for optimizing growth performance of Black Bengal Goat under intensive management system.
Introduction
Bangladesh has 15.20 million goats (BBS, 2008) . Small, marginal and landless farmers contributed 75.8% and medium and large farmers contributed 24.2% of goat farming in rural areas (Huque, 2008) . Most of the farmers manage their goats in free range system without any supplementation. Some findings reflected that only grazing might not be sufficient for weight gain of goats (Kochcpakdee et al., 1994) . Farmers are now trying to adapt and rear goat under intensive management system. Energy and protein concentrations of the diet play a significant role on growth of goats (Hadjipanayiotou et al., 1996) . On the other hand performance of goats was mostly similar feeding different sources of protein and their levels (Sahlu et al., 2004) . However, reports on the contribution of dietary protein sources and their level to the performance of Black Bengal Goat under Bangladesh condition are scanty. Under the above situation it is essential to study the requirement of protein for goats from different sources. Among protein sources soybean meal (SBM) and mustard oil cake (MOC) are commonly available for livestock. Therefore present experiment was undertaken to investigate the effects of levels (Low and High) and sources (SBM and MOC) of dietary protein on growth performance and nutrient digestibility of Black Bengal goats under intensive management in Bangladesh.
Materials and Methods
The study was conducted at the Sahjalal Animal Nutrition Field Laboratory, Bangladesh Agricultural University, Mymensingh for a period of 56 days. Sixteen castrated male Black Bengal goats (approximately 8 to 10 months of age weighing on an average 9.16 kg) were purchased from local market. The animals were adapt for 20 days with the experimental conditions and were introduced to the experimental feeds prior to the commencement of the study. The treatment arrangement was 2×2 factorial which was made by blocking sixteen animals into four groups based on live weight. Each treatment consisted of either low or high level of protein each at either mustard oil cake or soybean meal sources (Table 1) . Diets differing in protein sources were mustard oil cake (MOC) and soybean meal (SBM) as well as two levels (g/100g DM) for each source was 22 (HP-high protein) and 16 (LP-low protein) which is 15% above and below as recommended by BLRI (2002) and diets were iso-energetic.
The animals were weighted at 7.00 am prior to morning feeding. The initial live weight of each goat was taken at the beginning of the experiment for three consecutive days and the mean weights were recorded as initial weight. Thereafter, animals were weighted individually in every 7-days interval throughout the experimental period. Final live weight of each animal was taken as an average weight of two consecutive days after completion of 56 days trial.
Total mixed ration were supplied according to the requirement of body weight. The roughage (Dal grass) and concentrate of the diets were fed separately. Fresh drinking water was made available at all times. A conventional digestibility trial was conducted at the end of the trial for 7 days to assess the utilization of dietary nutrient by the goats. During digestibility trial a portion of feces samples was preserved in a refrigerator at -20˚C for DM and nitrogen estimation. Another portion of feces sample and feed refusal collected during digestibility trial was sun dried and preserved in airtight polythene bags for determination of other proximate components following the methods as described by AOAC (1980) . Energy were estimated from the ME values of feed ingredients (Banerjee, 1998 and Ranjhan, 1980) . The data were analyzed using the "SPSS" statistical programme. # T1 = Mustard oil cake-high protein (22%), T2 = Mustard oil cake-low protein (16%), T3 = Soybean meal-high protein (22%), T4 = Soybean meal-low protein (16%)
Results and Discussion

Growth performance
The live weight gain (g/d) of goats was 42, 41, 43 and 52 for the diets T 1 , T 2 , T 3 and T 4 respectively ( Table 2 ). The result showed that there was no significant (P>0.05) variation between protein sources and their levels on the performance of goats. Previous studies (Shahjalal et al., 1992) indicated that sources of nitrogen supplementation had no effect on weight gain of Angora goats. The growth performance of SBM supplemented diets (47g/d) was higher than MOC supplemented diet (42 g/d). Rahman (2001) found the same result and showed that growth rate of Black Bengal goats on SBM supplemented diet was numerically higher than til oil cake supplemented diet. The higher growth rate in SBM supplemented diet may be due to the presence of higher amount of UDP in the SBM than til oil cake and MOC. Because, UDP concentration is higher (35%) in SBM (Preston, 2000) than MOC, which is about 14% (Negi et al., 1989) . Higher amount of CP intake from HP diet in the present study did not improve (P>0.05) weight gain (2.4 and 2.4 vs. 2.3 and 2.9 kg) and growth rate (42 and 43 vs. 41 and 52 g/d) compared to LP. Sahlu et al., (2004) reported that DM intake, weight gain and feed efficiency were similar between CP levels and sources when supplemented from blood meal, corn gluten meal, feather meal, fish meal and soybean meal respectively. There was no significant (P>0.05) variation on conversion efficiency of DM both sources and level of protein. The result also showed that conversion efficiency of DM from LP level of SBM and MOC supplemented diet was better than HP. This might be due to the fact that goat consumed higher amount of DM from low protein SBM diet, as a result energy consumption also increased which reflects on improved utilization of energy as well as higher growth performance in goats. Similarly, Bishwas (1997) also showed that high protein diet did not significantly improve conversion efficiency of DM.
The result showed that protein conversion efficiency varied insignificantly between sources but not their levels. Lack of significant variation on growth rate from HP and LP diets may be attributed to the fact that, similar amount of protein available from both protein levels at the small intestine although, there were greater differences in CP intakes between HP and LP level. The major proportion of dietary protein in goats fed HP diets was probably degraded in the rumen with the production of ammonia resulting greater urinary losses of nitrogen. Previous studies with goats given the HP diet (20.9 % CP) indicated that 28% of the dietary nitrogen was apparently lost across the stomach (Ash and Norton, 1987) .
Nutrient intake
Daily dry matter intake (g/d) from MOC and SBM was 425 and 407 for HP diet but for LP diet it was 389 and 437 respectively (Table 3) . Dry matter intake from concentrate mixture were almost similar in all diets but from dal grasses tended to be higher for SBM than MOC supplemented groups. As a result goat consumed higher amount of DM (concentrate plus dal grass) due to supplementation of SBM (422g/d) than MOC (407g/d). Thus higher amount of nutrient became available to goats fed SBM diet that may reflect towards higher growth performance. Dry matter intake on the basis of percent live weight was 4.2, 3.8, 4.0 and 4.1 percent for the diets T 1 , T 2 , T 3 and T 4 respectively. There was no variation (P>0.05) on DMI as percentage of live weight considering both level and sources of protein. Ranjhan (1980) also reported that DMI in goats varied from 1.47 to 3.65 % of live weight. Kabir et al., (2002) also mentioned DMI of Black Bengal goat was 3.46% of live weight. Daily CP intake (g/d) from MOC and SBM were 59 and 56 for HP, but 46 and 50 for LP diets respectively. The result showed that CP intake did not differ significantly (P>0.05) in both sources. This result agrees with the result of Rahman (2001) who reported that goat received diets containing different sources of nitrogen did not differ significantly (P>0.05).
Digestibility and nutritive value
The result showed that there were no significant variation between protein levels (HP and LP) on DM digestibility but in both sources digestibility were higher for HP than LP level (Table 4) . Similarly Richardel, (2004) reveled that the DM digestibility of weaned dairy calves was 73 and 75 percent by supplying 16 and 18% CP from SBM supplemented diet respectively. From our result it was also seen that DM digestibility did not differ (P>0.05) between protein levels but numerically higher for high protein level. The result also seen that dry matter digestibility was higher for SBM (69) than MOC (60). Higher digestibility of SBM can be explained by the fact that MOC contain higher amount of glucosinolates. Glucosinolates always accompanied by the enzyme thioglucosidase, which is capable of hydrolyzing glucosinolates to thiocyanates, glucose and acid sulphate and isothiocyanates, as a result, digestibility decrease. Beside these, MOC contain 2.5 to 3.5 percent condensed tannin (Banerjee, 1998) which binds with proteins and thus inhibit the proteolytic enzyme. High tannin also depresses the cellulase activity and affect digestion of CF, thus tannin reduce the digestion of protein and DM.
The result showed that there was a significant variation between MOC and SBM in CP digestibility and higher for SBM than MOC but the values varied (P>0.05) between levels in both sources. Crude protein digestibility of MOC-HP diet was slightly higher than MOC-LP diet. This result conflict with the result of Omar (2002) in which he shown that CP digestibility of 20% sesame oil cake (83.0) was significantly (P<0.05) higher than 10% sesame oil cake (79.7). The higher CP digestibility of MOC-HP diet may be due to the fact that the total protein of mustard oil cake contains 14 percent rumen undegraded protein (Negi et al., 1989) . Thus, higher amount of UDP available from HP than LP level of mustard oil cake. Crude protein digestibility of SBM supplemented diet was slightly higher for HP level than LP, but the variation was insignificant. Similarly Soto-Navarro et al., (2005) reported insignificant variation in nitrogen digestibility from different level of SBM supplementation.
Organic matter (OM) and nitrogen free extract (NFE) digestibility (g/100g) were (P<0.01) higher for SBM than MOC but not their levels. Kurar and Mudgal (1980) also reported that energy or protein level had no significant effect on the digestibility of nitrogen free extract and energy. EE digestibility from SBM was higher than MOC but between levels slightly higher values were seen for LP than HP in both sources. Sahoo et al., (2008) showed EE digestibility of formaldehyde treated MOC was higher than untreated MOC. Bishwas, (1997) also showed that EE digestibility of LP supplemented diet was higher than HP.
Conclusion
The result of this experiment shows that performance of goat mostly similar among the treatments. Therefore, it may be concluded that concentrate diet formulated with SBM and/or MOC having 16% protein could be used for profitable goat rearing.
